Introduction
A number of previously published observational studies have reported the common occurrence of cloudy layers at around 5 km elevation within the tropics. Mapes and Zuidema (1996) (1999) also found that maxima in the vertical distributions of radar echo (cloud) tops occur in the vicinity of these three stable layer heights.
Environmental static stability influences the vertical profiles of detrainment from cumulus convection as well as the top heights of cumulus convection (e.g., Bretherton and Smolarkiewicz 1989; Taylor and Baker 1991; Zuidema 1998; Mapes 2001; Takayabu et al. 2006 ). It has therefore been considered that the commonly observed mid-level cloud layers mainly originate via detrainment from cumulus convection that is promoted by the stable layer ("detrainment shelves" of Mapes and Zuidema 1996) .
On the other hand, condensation can occur within a layer that contains melting ice particles because ice particles can melt within the regions of high relative humidity around 100%
above the temperature of 0°C and melting diabatic cooling increases relative humidity. Rutledge and Hobbs (1983) The profile of horizontal wind is shown in Fig.   1a . Low-level shear provides favorable conditions for the development of long lasting squall-lines (Rotunno et al. 1988) . To eliminate the influence of fluctuations in humidity, temperature and horizontal wind profiles, we assume constant relative humidity (85%) above 2 km height (with respect to ice saturation below 0°C), a pseudo-adiabatic lapse rate between heights of 2 and 10 km (Fig.   1b) , and constant vertical shear of horizontal wind above 2 km (Fig. 1a) . condensates by dynamic process in Fig. 3 result from vertical advection and vertical diffusion.
Although both profiles of the change in the cloud mixing ratio have a pronounced maximum around the height of 5 km (Fig. 3) , the peak level of cloud microphysics is closer to the peak level of cloud coverage (Fig. 2a) . In addition, the peak value of cloud microphysics is much greater than that of the dynamic process. Therefore, it can be said that cloud microphysics is responsible for the occurrence of mid-level thin cloud.
While the mid-level thin cloud is associated with cloud microphysics, total diabatic heating via cloud microphysics shows no notable peak around the height of 5 km (Fig. 4a) Fig. 5f ), and reach the height of 15 km at 10 h (R2 in Fig. 5i ). In the trailing part of the active convective cells which develop from 6 h, thin cloud is found around 5 km at 8 h and 30 min (R3 in Fig. 5f ), is left behind from the front part of the convective cells at 9 h (R3 in Fig. 5e ), and then, is overlapped by the following weaker convective cells at 9 h and 30 min and 10 h (R3 in Figs. 5h and 5i). . Only part of the simulation domain is shown. 
